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Identify contaminants with decontam on the QIIME 2 Framework
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ABSTRACT Here, we present the integration of the decontam method for contaminant
identification and a supplemental approach for identifying the source of contaminants
in sequencing data within the QIIME 2 Framework for microbiome data science. We
demonstrate its use in a tutorial based on the QIIME 2 “Moving Pictures Tutorial” data.
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C ontaminant identification, within a sequenced-based experiment, is crucial to an
analysis as contaminants can affect scientific interpretations and downstream
processes (1-5). While much work has been done in this area (6-8), the use of these
techniques has not been consistently implemented. To this end, here, we expanded the
contaminant identification options available within the QIIME 2 Framework by incorpo-
rating decontam, an established bioinformatic method for identifying contaminants in
taxonomic feature tables derived from microbiome sequencing data (either amplicon or
metagenome) (7) previously only available as an R package. QIIME 2 is a very widely used
platform for microbiome data analysis (9-13). The QIIME 2 Framework (Q2F, currently
being rebranded as rachis) is a Python-based framework that works on the basis of
“plugins” or software packages that ease integration between diverse analysis meth-
ods (14). The plugin mechanism has been used to compose prominent bioinformatics
software packages from other developers such as DADA2 (15), Deblur (16), and Kraken2
(17). While dedicated contaminant identification methods have not been available within
QIIME 2 until recently, with the addition of SCRuB (8), the decontam functionality, is now
implemented within the QIIME 2 g2-quality-control plugin (https://github.com/qgiime2/
g2-quality-control), which is provided by default in both the QIIME 2 and MOSHPIT
(18) (i.e., the amplicon and metagenome suites of tools, respectively) distributions. This
functionality is, therefore, available for Linux, macOS, and Windows (via WSL) and is
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FIG 1 QIIME 2 decontam workflow and example output. (a) Standard workflow for using decontam within the QIIME 2 Framework with required inputs. To

remove identified contaminants, the actions “giime feature-table filter-seqs” and “giime feature-table filter-features” are utilized. (b) Histogram of decontam

scores produced as output from decontam-score-viz. (c) Table of taxonomic features and associated information output by decontam-score-viz.
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TABLE 1 Technical information for the actions implemented within the QIIME 2 framework
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Flag Qiime 2 data type Description
decontam-identify Inputs --i-table Feature Table Feature table from which contaminated sequences
[Frequency] will be identified from
--m-metadata-file METADATA Metadata file indicating which samples in the
experiment are control samples
Outputs  --o-decontam-scores FeatureData The resulting table of scores from the decontam
[DecontamScore] algorithm that scores each feature on how likely they
are to be a contaminant sequence
decontam-score-viz Inputs --i-table FeatureTable Feature table from which contaminated sequences
[Frequency] will be identified from
--o-decontam-scores FeatureData The resulting table of scores from the decontam
[DecontamScore] algorithm that scores each feature on how likely they
are to be a contaminant sequence
Outputs  --o-visualization VISUALIZATION Visualization to be rendered via QIIME 2 View
decontam-identify-batches  Inputs --i-table Feature Table Feature table from which contaminated sequences
[Frequency] will be identified from
--m-metadata-file METADATA Metadata file indicating which samples in the
experiment are control samples
Outputs  --o-batch-subset-tables  Collection Directory where feature tables split based on
[FeatureTable metadata and parameter split-column values
[Frequency]]
--0-decontam-scores Collection The resulting tables of scores from the decontam
[FeatureData algorithm that scores each feature on how likely they
[DecontamScore]] are to be a contaminant sequence
--0-score-histograms VISUALIZATION Visualization for all data subsets; to be rendered via

QIIME 2 View

generated using the QIIME 2 Moving Pictures Tutorial data (19) available at https://
amplicon-docs.qiime2.org/en/latest/how-to-guides/decontam. This software is made
available under the BSD 3-Clause license, and the tutorial is available under the CC-BY
license.
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